Comparison of melanocytes and keratinocytes in ultraviolet-induced DNA damage per minimum erythema dose sunlight: applicability of ultraviolet action spectra for risk estimates.
Action spectra are being used in risk estimates for ultraviolet (UV) damage. The purpose of our investigation was to compare the susceptibility of cultured melanocytes and keratinocytes to UV-induced DNA damage per minimum erythema dose (MED) and to determine whether the predictions made with action spectra agree with the damage actually induced. Genetic damage was measured as the number of T4-endonuclease V-sensitive sites (ESS). Predictions made with the action spectrum for the induction of DNA damage in melanocytes after irradiation with sunlight and a solar simulator were 15.9 and 13.2 ESS per 10(8) daltons per MED, respectively; with the action spectrum for the induction of DNA damage in keratinocytes the predictions were 12.1 and 9.8 ESS per 10(8) daltons per MED, respectively. To determine the actual damage per MED, cultured cells were irradiated with sunlight or a solar simulator, and MED was determined with an erythema UV meter. The induction of DNA damage in melanocytes after sunlight and solar simulator irradiation was 8.01 and 6.7 ESS per 10(8) daltons per MED, respectively, and in keratinocytes 7.49 and 7.12 ESS per 10(8) daltons per MED, respectively. This was considered to be in agreement with the predicted data. The use of action spectra for risk estimates in melanocytes appears justified.